N ursing has been identified as a high risk occupational grouping that incurs work-related back injuries. The high cost of this occupational hazard in a labor intensive industry further emphasizes the seriousness of the problem. In the preceding article on education, the role of education in the primary prevention of back injuries among nursing personnel was clarified. Although not a stand alone primary intervention, instruction in safe lifting procedures appears to have a supportive role in the prevention of back injuries among nursing personnel. Based on current clinical practice, there is also justification to evaluate the impact of instruction in back care and use of proper body mechanics. The identification and implementation of ergonomically safe lifting practices appears to be the most likely major contribution to the prevention of back injuries among nursing personnel.
Regardless of what lifting procedures are identified and promoted as ergonomically safe, an instructional program to train nursing staff in those procedures should follow. Given this progression, two research paths are clearly defined. One path leads to the identification of safe lifting procedures. The other research path leads to the construction of a model of instruction. This article will take the perspective of an instructional designer and identify critical design features for instructional programs.
PURPOSE
The purpose of this report is to identifv critical instructional design feature·s to be incorporated into an instructional or training program addressing primary prevention of back injury among nursing personnel. Nursing personnel includes both registered professional nurses and Ergonomically safe lifting practices are the most likely preventive measures for back injuries.
ancillary nursing staff. Primary prevention focuses on the healthy population and is intended to prevent injuries from happening. The information presented will be most useful to occupational health professionals who have responsibility for planning primary back injury prevention programs for nursing personnel.
In the absence of a well-documented instructional model program in the primary prevention of back injuries among nursing personnel, this report attempts to develop guidelines for program planning based on a review of theoretical knowledge and analysis of related field trials. Selected learning and instructional design theories demonstrate the appropriateness of an integrated approach to instructional design. Design features that suggest the greatest success related to educational effort are identified and used to construct components of an instructional model to address the primary prevention of back injuries among nursing personnel.
INSTRUCTIONAL COMPONENTS

Instruction in Use of Proper Body Mechanics
Proper body mechanics may be defined as choosing body positions in relation to a load or stressor that minimizes the amount of work performed and the back stress inherent in task performance. General biomechanical rules that have application include (Benson, 1984) :
• Keep the load close to minimize the moment force of the load. • Lift comfortably, avoid side bending, twisting the back, or extending the reach during the lift. • Lift gradually. • Judge the match between the strength requirement of the load and lifting abilities. Get help when needed.
Although this list may be criticized as incomplete, there is little controversy over validity. These guidelines appear in some form in most current instructional materials on lifting. Practical application of these rules in the client care area, however, has often been challenged by nursing personnel. In a recent field trial, researchers found that nurses systematically did not use the techniques presented in formal instruction sessions (St. Vincent, 1987) . The authors suggested that the physical work environment, especially the size of the hospital bed and the dynamic quality of the load (a client), often made it impossible for nurses to avoid twisting, sidebending, or extending their arms during lifts. Subjects were also observed choosing biomechanically inefficient postures even when the physical environment was not restrictive. From this study, it is concluded that the rules presented through instruction must be clearly applicable to the work setting and TABLE Motor Learning and Implications for Instructional Design there must also be some strategy to change habitual undesirable behaviors as well.
Instruction in Back Care
Although instruction in back care has many similarities to instruction in the use of proper body mechanics, it is also a distinct content area in its own right. A number of rules need to be applied in variable settings. Back care includes the principles of proper body mechanics and expands its focus to postures preceding and following any event that causes back stress. Back care includes minimizing postural stress on the spinal unit during periods of low stress through lying and sitting postures. 
Design Features for Back Care and Body Mechanics Instruction
These two content areas overlap and are presented together. The type of learning specific to the use of proper body mechanics and back care does not readily fit into a procedural model. The desired behaviors are . complex and dynamic motor skills. One method of ordering subskills building to a more complex task can be found in Gagne and Briggs (1979) . Both cognitive and attitudinal components of learning are considered here. Building a hierarchy of subskills relevant to the psychomotor domain outlined by this theory will result in a sequence of presentation.
Knowledge about motor skills development can also assist the Guideline Gagn«, 1979; tRichardson, 1967; """Fitts, 1967 designer in selecting the type and number of learning activities appropriate for meeting the learning need.
Referenced guidelines for motor learning with instructional design implications are presented in the Table. The last guideline in the Table, motor performance progresses from conscious to automatic, has implications for additional learning and design theories. Since the learner must "unlearn" the improper body mechanics and replace those behaviors with proper body mechanics, Guthrie's (1952) Theory of Habit Breaking is applicable. This theory advocates a multi-sensory approach and supports the practice occurring under realistic conditions (Guthrie, 1952) . The habitual nature of the behavior indicates some application of one of the behaviorist approaches. The goal of learning is consistent with Skinner's definition of operant conditioning through positive external reinforcement. The learner's control of the physical environment has been identified as a positive reinforcer (Skinner, 1963) . Eventually, the behavior becomes habit and the learner should exhibit the desired behavior because there is intrinsic reward in doing so. Supervisors and team leaders may also be coached in techniques for providing verbal positive reinforcement to shape behaviors in the work environment. Strategies to elicit positive feedback Implication from co-workers and clients may also be used as potentially stronger sources of reinforcement (Pavett, 1983) . Thus, it is evident that the structuring of the learning and postinstructional maintenance will be a major factor influencing the success of the program.
Impact of Instruction in Back Care and Proper Body Mechanics
In predicting outcomes, the potential success of the instruction may not be limited to reduction in the number of job-related back injuries. Nurses have been found to experience a high prevalence of unreported back complaints (Harber, 1985; Stubbs, 1983) . As many as 17% of working nurses may experience back pain on a given day (Stubbs, 1983) . Instruction in use of body mechanics and back care may result in a reduction of unreported back pain. The double edge of this sword is that if such a high prevalence of unreported back pain exists, there is also the risk that linking back complaints to occupational tasks during an instructional program will increase the percent of reported back injuries and subsequently increase the number of compensation days attributed to this problem. Therefore, in evaluating program effectiveness, both prevalence of back pain and reported back injuries should be monitored.
Back Injury Prevention Program
FIGURE Critical Design Features By Instructional Content Area
design features related to this area of training are identified in the discussion of the target audience and environmental considerations.
Impact
Considering only content, and not the presentation and post-instructional maintenance strategies, the first order of training in safe lifting procedures should be evaluated by observing change in the incidence and number of lost work days related to back complaints among nursing personnel. The second benefit of team building is improved interpersonal relations and job performance which may be evaluated qualitatively.
Some indirect and unplanned effects of the training may impact on the organization. If new equipment is used in the lifting procedures, then resources need to be allocated to provide that same equipment on the nursing units. Similarly, if the lifting procedures require multiple personnel, existing staffing shortages will be felt more strongly, intensifying organizational discontent.
TRAINING IN LIFTING
PROCEDURES Lifting procedures can be defined as step by step guidelines to instruct health care workers in how to move clients. Examples include moving a person up in bed with a draw sheet, a four-person transfer moving a client from bed to stretcher, etc. A number of popular lifting methods are taught in nursing schools and on the job. Instructional aids such as pamphlets, video tape, and slide presentations that present lifting techniques for the health care provider are commercially available.
Design Features
Training of nursing personnel in safe lifting procedures is most appropriately viewed as a procedural training task. The procedure must be clearly described in a step by step presen tation. Path analysis as ou tlined by Merrill (1978) can be used to determine the sequential presentation of content from simple to complex.
Since a well-ordered content presentation by itself does not insure instructional success, a thorough instructional needs assessmen t should be performed early in the program planning process. The need for occupational training has been analyzed by Harless (1968) using three questions: Can the worker do the job? Is the worker allowed to do the job? Does the worker want to do the job? These questions can be transposed and stated as learning needs: skills acquisition, environmental factors, and motivation. Defining ergonomically sound lifting procedures for use in client care, and training all appropriate nursing staff to a level of competence satisfies the skills acquisition learning needs. Since many lifting activities require multiple personnel, team building also becomes an instructional objective. Because it has been demonstrated that the success of the training program is heavily dependent organizationally (Chenoworth, 1987; Heath, 1987) , additional instructional
TARGET AUDIENCE AND ENVIRONMENTAL CONSIDERATIONS
Target Audience
Knowledge of learner characteristics and factors that facilitate the desired behavioral change are important in planning any instructional event. Nursing personnel vary greatly in educational level. Innovation has been directly correlated with educational level, so that professional nurses would be expected to change work practices more easily than ancillary nursing staff (Grier, 1979) . Subsequently, ancillary nursing staff may require more post-instruction support to facilitate implementation of change. Among professional nurses, instructor effectiveness and program relevance to professional competence have been found to influence instructional success (Wake, 1987; Cervero, 1984) . In continuing education programs introducing safety procedures, such as lifting techniques, which are not perceived 338 AAOHN JOURNAL, AUGUST 1988, VOL. 36, NO.8
Venning as related directly to professional competence, may require external motivation to gain and maintain participant audience attention.
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The most successful instructional design features have been the use of models, on-the-job training, and positive reinforcement.
Potential benefits from a back injury prevention program include satisfying a workers' needs while also implementing changes in their behaviors.
The instructional design theories described in the previous articles are applied to actual procedures in this article, such as how to train workers in safe behaviors and proper body mechanics.
practice of the desired behaviors in a naturalistic setting (practical sessions and on-the-job training); and external observable reinforcement (eg, the learner is shown the task and links correct performance with reward). Examples of these activities are video tape, slide presentation, or live demonstration to introduce modeled behavior; small group practical sessions and supervised lifting activities on the nursing unit where feedback is given about performance; and reward by recognition of a job well done.
MODEL BUILDING
The Figure presents the design features identified in this discussion.
continued on page340
Impact
Meeting a lower level work need such as safety should improve working conditions and may be demonstrated in improved employee attitudes and increased productivity. The use of nurse models to demonstrate new behaviors or skills should not only enhance the success of the instructional program but also provide a vehicle for introducing other innovations related to work practice. The use of incentives will most likely create additional operational cost, even if it only includes training of supervisory personnel in verbal reinforcement.
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success where professional competence is not the major instructional focus. Organizational support for resource allocation and program legitimacy is important. • The risk of back injury during performance of nursing tasks is an unmet need for occupational safety. Reducing this occupational hazard through instruction in safe lifting techniques may allow nursing personnel to achieve higher needs, such as job satisfaction.
Design Features
Since environment is generally accepted as a strong influence on work performance, a pure behavioralist approach to the training of nursing personnel in lifting techniques appears unlikely to succeed. Rather a learning or design theory that attends to all three factors (environment, learning task, and characteristics of the learner) is sought. Bandura's (1974) Social Learning Theory includes all three components. Design features from the theory that can be utilized in training nursing personnel in lifting procedures include: allowing the learner to observe models performing the desired behaviors; use of key change agents or models; learning activities that allow for rehearsal and
Environment
Characteristics of the institution can influence the success of an instructional program. Organizational endorsement and resource allocation are persuasive tactics used to facilitate change (Rogers, 1983) . Organizational support has been found to be a characteristic of successful health and safety programs in business and industry (Chenoweth, 1987; Heath, 1987) . Conversely, lack of organizational support is a familiar post-mortem for unsuccessful programs.
On an individual level, lack of confidence or low self-esteem among nurses has been found to be a barrier to post-instruction implementation of change (Brown, 1987) . The pervasive problems related to less than optimal work environmental conditions affecting self-esteem among nursing personnel are well documented (Baird, 1987; Ginzberg, 1982) . Given that strongly negative work-related attitudes may exist among nursing personnel, an interesting dichotomy is revealed. Low self-esteem and negative attitudes about job environment may impede transfer of new skills such as the new lifting procedures. If needs for safety and security are not met, then the worker cannot realize higher occupational needs, such as job satisfaction (Herzberg, 1966) . Although it may be difficult to get nursing personnel to participate in safety education programs initially, such programs are essential for improving self-esteem through improved job satisfaction.
Four important considerations for informed back injury prevention program planning arise from the review of nursing personnel and nursing environment characteristics.
• 
SUMMARY
Learning and instructional theory have been applied to the training of nursing personnel in safe lifting procedures and instruction in the use of proper body mechanics and back care. Justification for planning instructional design features which consider both audience and work environment characteristics has been presented. The results 'of analysis of the instructional problem should persuade occupational health professionals that accurate content presentation by itself will not effectively change potentially harmful lifting practices.
Fundamental differences exist between instruction in concepts used in complex motor learning and training in procedures. Training in lifting procedures may be sequenced using task and path analysis. The use of proper body mechanics and back care are motor skills that are determined by a set of rules applied in variable environments and may be presented as a hierarchy oflearning. In planning learning activities, the importance of repeated and supervised practice in a naturalistic setting such as on-the-job training has been supported in theory and through related field research. Other design features such as use of models and learning through observation have been suggested.
The Air Belt relieves back strain without restricting mobility... and reduces work loss cost
AS A PREVENTIVE DEVICE Sitting all day behind a desk, in front of a computer screen or moving hospital patients can be just as painful to the back as working at a machine or loading dock. When the back hurts due to stress and fatigue, the employee simply cannot perform at peak function and may seek relief with time off. Worse yet, a stressed back is far more prone to physical injury with the likelihood of considerable work-loss expense to the company.
The Air Beltplaces pressure on contracted muscles, allowing them to relax
ASA REHABILITATIVE DEVICE Health care practitioners are recognizing the uniqueness of the Air Belt to form-fit their patients. This is possible because of the ability to vary the air pressure and the position of the belt. Easy to use, it can be worn under or over clothing. The patient has a full range of bodily motion. It's so comfortable, you'll soon forget you have it on. 
